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Abstract
This thesis examined how caregivers and their child with a disability living in Uganda responded
to a low-cost feeding chair created by the SPOON foundation as part of a larger pilot study
investigating the feasibility, usability, and acceptability of the chair. Utilizing a mixed methods
design, 20 child-caregiver pairs participated in a one-hour session to test the SPOON chair
during feeding. Caregivers also participated in a focus group discussion to give feedback about
the chair. Results indicated the chair increased recommended anatomical and postural alignment
needed for safe feeding, eating, and swallowing. Children also tolerated sitting in the chair with
positive changes in affect observed. This pilot study revealed the need for slight modifications to
the final chair design including reducing the seat height; increasing the chair width; and adding a
longer seat belt, footrest, and additional chest strap. Following minor changes to the design,
further intervention studies should be completed to ensure comprehensive data is collected.
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Introduction
Feeding difficulties are a common co-occurring condition for children with disabilities
(CWD) (Andrew & Sullivan, 2010; Rabaey, 2017). Safe and efficient feeding, eating, and
swallowing require effective functioning of multiple body systems, including the
musculoskeletal, nervous, and gastrointestinal systems (Goday et al., 2019; Pavão & Rocha,
2017; Prathima et al., 2015). However, children with disabilities experience dysfunction in one
or more body systems and subsequently have difficulty with various activities of daily living,
including feeding, eating, and swallowing. As a result, children with disabilities and co-existing
feeding disorders are also at an increased risk for malnutrition (Hume-Nixon & Kuper, 2018;
Kaggya, 2019).
Children living in low- and middle- income countries (LMIC) like Uganda are at
additional risk for malnutrition due to social determinants of health (SDH) like low family
income and food insecurity. Social determinants of health also impact access to affordable
assistive technologies that children with disabilities require to participate in daily life. The
SPOON Foundation is an organization working to address feeding difficulties among CWD in
LMIC and the impact of SDH through the development of a low-cost feeding chair. This pilot
study gathered data and feedback from children with disabilities and their families about the
SPOON chair to determine the next steps in this process.
Literature Review
Overview of Disability and Malnutrition
Disability and malnutrition are closely linked and impact many people around the world,
particularly in LMIC. As of 2020, it is estimated that 15% of the world’s population, or more
than one billion people, have a disability (World Health Organization [WHO], 2020).
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Approximately 291 million are children and adolescents, amounting to more than 1 in 10
children living with a disability around the world (Olusanya et al., 2020). Olusanya et al. (2020)
found that more than 94% of children and adolescents with disabilities reside in LMIC. In
Uganda, 12.4% of the country’s population are people with disabilities (Uganda Bureau of
Statistics, 2016). The prevalence of children with disabilities in Uganda is currently estimated at
13%, which amounts to about 2.5 million children (Kaggya, 2019; National Council for
Disability, 2019). One of the most common childhood disabilities is cerebral palsy (CP), which
is characterized by a decreased ability to control one’s muscles (Centers for Disease Control and
Prevention [CDC], 2021). The prevalence of children with cerebral palsy in Uganda is greater
than in high-income countries, at approximately 2.9 per 1000 children (Kakooza-Mwesige et al.,
2017). Due to motor impairments and other symptoms related to CP, feeding and swallowing
problems are highly prevalent in this population (Prathima et al., 2015). However, feeding,
eating, and swallowing problems are not unique to CP. Up to 89% of children with disabilities
experience feeding difficulties, which can lead to malnutrition and other developmental concerns
(Andrew & Sullivan, 2010; Rabaey, 2017).
Malnutrition, or poor nutrition, is defined as “deficiencies, excesses, or imbalances in a
person’s intake of energy and/or nutrients” and impacts children throughout the world,
particularly children with disabilities (Hume-Nixon & Kuper, 2018; WHO, 2021, para. 1).
Globally, malnutrition affects over 232 million children under five years of age, both with and
without disabilities (WHO, 2021). There are disproportionately higher rates of malnutrition in
LMIC, largely due to poverty (Assaf & Juan, 2020). In Uganda, approximately 30% of children
under five are affected by stunting (low height-for-age), while 15% are affected by wasting (low
weight-for-height) (Global Nutrition Report, 2021; UNICEF, 2021). Anemia, another
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consequence of malnutrition, is highly prevalent in Uganda, affecting 52% of children under the
age of five (World Bank, 2019). These numbers are higher in children with disabilities (HumeNixon & Kuper, 2018). Children living with disabilities in Uganda are three times more likely to
be malnourished than children without a disability (Hume-Nixon & Kuper, 2018; Kaggya, 2019;
SPOON Foundation, n.d.).
Importance of Nutrition on Child Development
Malnutrition has a direct impact on child growth and development. Good nutrition in
childhood is essential for physical, cognitive, social, and emotional development. In addition to
having enough food, sufficient vitamins and nutrients are required for body and brain growth
(Assaf & Juan, 2020; Yambayamba & Phiri, 2020). Without proper nutrition, children are at an
increased risk for the many consequences of malnutrition, which is a term that encompasses both
undernutrition and inadequate micronutrient intake (Saunders & Smith, 2010).
The main effects of malnutrition on physical development include stunting, wasting,
underweight, and obesity, with numerous consequences on additional physical functions
(UNICEF, n.d.). Stunting, or low height-for-age, is most common (UNICEF, n.d.; WHO 2021).
In comparison to wasting, which refers to low weight-for-height, underweight is defined as low
weight-for-age (Mgongo et al., 2017; UNICEF, n.d.). Wasting is typically considered as more
severe (Mgongo et al., 2017). Weight loss related to malnutrition depletes muscle mass and
decreases muscle function (Saunders & Smith, 2010). A loss in muscle strength and function has
a direct impact on a child’s ability to complete daily tasks, like walking and playing (Jerath et al.,
2019). Decreased muscle mass can also impact cardiac and respiratory muscles, reducing heart
and lung functions (Saunders & Smith, 2010). Children can be simultaneously stunted,
underweight, and wasted, further increasing their risk of mortality (Myatt et al., 2018; WHO,
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2021). Overweight and obesity can also be a result of malnutrition because even if there is a
sufficient amount of food intake, the foods being consumed are higher in fats and sugars without
the necessary nutrients (Assaf & Juan, 2020). Micro- and macronutrient deficiencies also
negatively impact the immune system, increasing the risk for infection (Groce et al., 2014;
UNICEF, n.d.). Infections, like meningitis, can then lead to disability if not treated efficiently, as
is often the case in LMIC (Groce et al., 2014). Poor nutrition also increases the risk of hearing
loss, blindness, and fatigue due to insufficient intake of certain vitamins and minerals (Groce et
al., 2014; Tardy et al., 2020). Iron deficiency can lead to anemia, which, in addition to physical
effects, may also impact cognitive and behavioral functioning (Groce et al., 2014; Tardy et al.,
2020). Likewise, fatigue may present itself physically as feelings of less energy, stamina, or
strength but can also affect cognitive functions (Tardy et al., 2020).
Malnutrition in the first few years of life can have detrimental and irreversible effects on
brain function and cognitive abilities (Yambayamba & Phiri, 2020). Cognitive impairments
occur when the brain does not grow and develop properly (Yambayamba & Phiri, 2020). A
malnourished child may experience motor delays, memory or attention deficits, impulsive
behaviors, and/or mental health disorders such as anxiety and depression due to improper
nutritional intake (Saunders & Smith, 2010; Tardy et al., 2020; Yambayamba & Phiri, 2020).
Language impairments and other learning disabilities are also common (Tardy et al., 2020). In
addition, mental fatigue may negatively impact concentration, memory, and affect (Tardy et al.,
2020). Moreover, adequate cognitive functioning is necessary for meaningful social-emotional
growth.
Malnutrition impacts social-emotional growth in various ways. Impaired brain
development can cause impulsive behaviors and other social problems at home and in the
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community (Yambayamba & Phiri, 2020). Children who are malnourished are less likely to
demonstrate confident, exploratory behaviors and may be reluctant to interact with others (Liu &
Raine, 2016; Lozoff et al., 2014). In addition, families experiencing poverty and food insecurity
may be forced to skip meals or have unpredictable mealtime routines, interfering with an
important opportunity for social emotional development (Schuler et al., 2020). Mealtime is an
opportunity for many learning experiences, starting when a child is born. Feeding allows for a
child-parent attachment to form, which develops into trust and communication skills (Liu &
Stein, 2013). Children also begin to learn self-regulation and decision-making by experiencing
satiety and choosing foods to eat (Hughes & Frazier-Wood, 2016; Liu & Stein, 2013). As
children get older, family meals are a time for social interaction and learning from family
members (DeGrace et al., 2016; Liu & Stein, 2013). When this time is not utilized or is
complicated by food insecurity or feeding difficulties, social-emotional skills may not develop
appropriately.
Malnutrition and Disability
While some medical conditions are caused by malnutrition, malnutrition can also be a
consequence of disability. This can cause a cycle of poor nutrition exacerbating a disability or
increasing health concerns, leading to additional nutritional deficits, followed by worsening
health, and so on (Groce et al., 2014). This cycle is further compounded by environmental and
contextual conditions that influence health outcomes, otherwise known as social determinants of
health (SDH) (Office of Disease Prevention and Health Promotion [ODPHP], 2021). Social
determinants of health fall under five main domains: economic stability, education access and
quality, health care access and quality, neighborhood and environment, and social and
community context (ODPHP, 2021). Examples of SDH that have been found to contribute
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directly to malnutrition include low family income, poor parental education, food insecurity, and
limited access to healthcare (Chowdhury et al., 2016; Htwe, 2020; Liu & Raine, 2016). These
issues are particularly common in LMIC due to high levels of poverty (Adugna et al., 2020;
Banks et al., 2017). In addition to facing poverty-related conditions, children with disabilities in
LMIC are impacted by feeding difficulties, increased caregiver stress, and cultural perceptions of
disability, resulting in higher rates of malnutrition compared to children without disabilities
(Adugna et al., 2020; Hume-Nixon & Kuper, 2018).
Feeding Difficulties/Pediatric Feeding Disorder
Feeding difficulties can affect any part of the eating process and refer to problems
consuming enough food or nutrients (Yang, 2017). While anyone can experience problems with
feeding, eating, and swallowing, it is more common among children with diagnoses like CP and
other developmental or neurological disabilities (Andrew & Sullivan, 2010; Groce et al., 2014;
Hume-Nixon & Kuper, 2018). When feeding difficulties continue to persist and affect
functioning, the diagnostic term is pediatric feeding disorder (PFD) (Goday et al., 2019). PFD is
defined as “impaired oral intake that is not age-appropriate, and is associated with medical,
nutritional, feeding skill, and/or psychosocial dysfunction” (Goday et al., 2019, p. 125). While
dysfunction in just one of these areas can cause PFD, it is most often caused by interactions
between the four domains (Goday et al., 2019). Within the domains of PFD, children with
neurological disorders like CP experience impairments of the gastrointestinal and
musculoskeletal systems, sensory deficits and impaired feeding skills, and behaviors and
emotions that interfere with feeding and eating (Goday et al., 2019; Pavão & Rocha, 2017;
Prathima et al., 2015).
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Medical Domain. Dysfunction in the medical domain is characterized by impairment of
the gastrointestinal (GI), cardiorespiratory, and/or nervous systems (Goday et al., 2019). The GI
system has a significant role in the processes of feeding, eating, and swallowing (Borowitz &
Borowitz, 2018; Goday et al., 2019). GI dysfunction related to feeding disorders typically occurs
in the upper tract, involving the mouth, esophagus, stomach, and/or small intestine (Goday et al.,
2019). Dysphagia, or difficulty swallowing, is highly prevalent with neurological diagnoses
(Prathima et al., 2015; Romano et al., 2018). Children with CP experience difficulties throughout
the four phases swallowing: oral preparatory, oral, pharyngeal, and esophageal (Andrew &
Sullivan, 2010; Prathima et al., 2015). During the pharyngeal phase, aspiration is a significant
concern, resulting from weak pharyngeal muscles or an uncoordinated swallow (Andrew &
Sullivan, 2010; Burdo-Hartman & Noritz, 2017; Prathima et al., 2015). With aspiration, food or
liquid enters the trachea instead of the esophagus, leading to lung injury, aspiration pneumonia,
and chronic inflammation (Chidekel & Greenawald, 2020). Without treatment, aspiration
increases the risk of morbidity and mortality (Chidekel & Greenawald, 2020). During the
esophageal phase, children with CP often experience vomiting, esophageal dysmotility, and
gastrointestinal reflux disease (GERD), negatively affecting nutritional intake (Burdo-Hartman
& Noritz, 2017; Fernando & Goldman, 2019; Prathima et al., 2015). Malabsorption is another
dysfunction of the GI system affecting children with CP (Burdo-Hartman & Noritz, 2017).
Increasing caloric intake for some issues related to GI dysfunction and dysphagia can help
prevent undernutrition (Marchand, 2009).
Feeding Skills Domain. Feeding skills are an important part of development and daily
living. These skills are established through a variety of feeding experiences as a child grows
(Borowitz & Borowitz, 2018; Goday et al., 2019). Medical conditions often alter feeding
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experiences during development, consequently impacting a child’s feeding skills (Borowitz &
Borowitz, 2018; Goday et al., 2019; Prathima et al., 2015). Children with neuromuscular
diseases, including CP, may present with high or low muscle tone (hyper- or hypotonia), muscle
weakness, impaired coordination, poor balance (ataxia), and/or involuntary movements
(dyskinesia) (CDC, 2021; Prathima et al., 2015). These impairments have a direct impact on oral
and upper extremity functions related to feeding.
Learning to suck, chew, and swallow are significant oral-motor feeding skill milestones
that are often complicated by neurodevelopmental disorders (Borowitz & Borowtiz, 2018; Myott
et al., 2016; Burdo-Hartman & Noritz, 2017). In the oral phase of swallowing, there may be
problems with tongue control, lip closure, and mastication (Burdo-Hartman & Noritz, 2017;
Goday et al., 2019; Prathima et al., 2015). This may present as poor sucking abilities
(particularly in infancy), gagging, or difficulty keeping food in the mouth (Goday et al., 2019;
van den Engel-Hoek et al., 2015). Children with oral-motor dysfunction often require food
modifications, further delaying age-appropriate feeding skills (Goday et al., 2019; van den
Engel-Hoek et al., 2015). Oral-sensory dysfunction may also occur, resulting in hypo- or
hypersensitivity to various food characteristics, such as texture, flavor, or temperature (Goday et
al., 2019).
Neuromuscular disorders also impact postural control and upper extremity functions
required for self-feeding, another important feeding skill (Borowitz & Borowitz, 2018; Goday et
al., 2019, Polack et al., 2018). Abnormal muscle tone, weakness, and dyskinesia have a direct
impact on posture, reaching and grasping abilities, and fine motor skills required to self-feed
(Abd-Elfattah & Aly, 2021; Borowitz & Borowitz, 2018). When children have difficulty
maintaining a safe eating position due to neuromuscular impairments, the ability to use utensils
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and cups or bring food to the mouth also becomes more difficult (Borowitz & Borowitz, 2018;
Goday et al., 2019). In addition, physical fatigue is common due to the increased effort required
to overcome weakness, poor coordination, and extraneous movements (Borowitz & Borowitz,
2018; Polack et al., 2018). As a result, mealtimes are longer, lead to increased stress for the child
and caregiver, and the child has less autonomy when he or she is unable to self-feed.
Psychosocial Domain. Psychosocial factors within and surrounding a child can support
or impair feeding abilities as well as perpetuate feeding disorders (Goday et al., 2019). Similarly,
feeding difficulties tend to exacerbate psychosocial factors like stress and adverse feeding and
eating behaviors (Burdo-Hartman & Noritz, 2018; Goday et al., 2019). The psychosocial domain
related to PFD is categorized into four areas: mental and behavioral health problems,
developmental factors, environmental factors, and social factors (Goday et al., 2019).
Mental and Behavioral Health Problems. Problem mealtime behaviors are one of the
most evident signs of feeding and eating dysfunction and are often reported as concerns by
caregivers of children with feeding difficulties (Goday et al., 2019; Kerzner et al., 2015). A child
may refuse foods, have little interest in eating, fear feeding, cry excessively, or have other
behavioral outbursts like screaming, throwing food, and hitting (Benjasuwantep et al., 2013;
Borowitz & Borowitz, 2018; Burdo-Hartman & Nortiz, 2018; Carpenter & Garfinkel, 2021).
Maladaptive behaviors may be caused or heightened by adverse feeding and eating experiences
such as GI dysfunction, impaired feeding skills, and forceful feeding practices of caregivers
(Goday et al., 2019). They may also increase with mood disorders, dysregulated temperament,
disordered thinking, and anxiety (Burdo-Hartman & Noritz, 2018; Goday et al., 2019).
Developmental Factors. Developmental delays can lead to feeding disorders when a
caregiver’s expectations of their child’s feeding, eating, and swallowing abilities do not match
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the child’s actual skill level (Goday et al., 2019). Caregivers may follow feeding guidelines
based on norms for the child’s chronological age instead of developmental age, which can lead to
poor feeding outcomes and mealtime distress for both caregiver and child (Goday et al., 2019).
Language and cognitive delays can make it difficult for a child to communicate their needs or
reasons for behaviors, increasing frustration and anxiety for all involved in feeding (Redsell et
al., 2021). Pressuring a child to eat despite feeding, eating, or swallowing dysfunction results in
adverse experiences and tends to increase maladaptive eating behaviors (Goday et al., 2019).
Environmental Factors. Environmental context also contributes to feeding difficulties
(American Occupational Therapy Association [AOTA], 2020; Goday et al., 2019; Redsell et al.,
2021). This includes societal factors like poverty and food insecurity as well as the home
environment during mealtime (Goday et al., 2019; Redsell et al., 2021). Using environmental
distractions like television during mealtimes can add to feeding difficulties, particularly if used in
an attempt to reduce behaviors, as this approach may actually reinforce unwanted mealtime
behaviors (Goday et al., 2019). An inconsistent meal schedule or unclear mealtime expectations
also negatively affect appetite, behaviors, and nutritional intake (Borowitz & Borowitz, 2018;
Goday et al., 2019).
Social Factors. The importance of caregiver-child interactions is evident when
examining the various factors influencing feeding difficulties (Bentley et al., 2011; Goday et al.,
2019; Liu & Raine, 2016). Children, particularly children with disabilities, rely on caregivers for
feeding, nutrition, and developing skills needed for independence in feeding and eating (Wood et
al., 2020; Yang, 2017). Therefore, the actions and emotions of caregivers at mealtimes have a
direct impact on a child’s health and behaviors (Bentley et al. 2011; Goday et al., 2019; Redsell
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et al., 2021). Busy schedules and caregiver stress will impact feeding strategies and mealtimes
(Daniel, 2019; Nankumbi & Muliira, 2015).
Feeding difficulties and Caregiver Stress
Feeding difficulties can cause high levels of stress for both the child and caregiver, often
eliciting poor feeding practices and habits (Goday et al., 2019; Polack et al., 2018; Redsell et al.,
2021; Yang, 2017). Caregiver stress is heightened by financial strain, time constraints, and the
emotional toll of caregiving for children with disabilities (Andrew & Sullivan, 2010; HumeNixon & Kuper, 2018; Polack et al., 2018). Children with disabilities tend to acquire higher
healthcare costs, increasing financial stress. This is especially prevalent in LMIC, where incomes
are already limited (Hume-Nixon & Kuper, 2018). In addition, mealtimes with a child who has
feeding difficulties are time-consuming, leaving caregivers less time to work and generate
additional income (Andrew & Sullivan, 2010; Hume-Nixon & Kuper, 2018; Polack et al., 2018).
Parents of children with CP have reported spending over three hours a day on feeding, whereas
typically developing children average 48 minutes a day (Adams et al., 1999; Andrew & Sullivan,
2010; Russell et al., 2017). Managing feeding difficulties is emotionally draining for caregivers,
leading to feelings of frustration, overwhelm, anxiety, depression, and negative outlooks on
feeding (Carpenter & Garfinkel, 2021; Polack et al., 2018). These feelings are also often
exacerbated by discrepancies between caregiver expectations at mealtime and a child’s existing
feeding abilities (Silverman & Begotka, 2018). Negative mindsets of caregivers during feeding
are associated with non-responsive or forceful approaches, reinforcing feeding difficulties and
continuing the cycle of stress and nutritional deficits (Polack et al., 2018). Stress also increases
as caregivers strive to meet cultural and societal expectations for feeding practices and mealtime
behaviors (Silverman & Begotka, 2018).
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Disability Culture in Uganda
Culture is woven into all occupations of daily life (AOTA, 2020; Bornstein, 2012). It
shapes the beliefs and behaviors that influence the care children with disabilities receive, both at
home and in the community (Adugna et al., 2020; Bornstein, 2012). In Uganda and other subSaharan African countries, attitudes and beliefs toward disability may impact feeding practices
and health care access that is vital for children with disabilities (Adugna et al., 2020; Kerzner et
al., 2015).
Attitudes, Beliefs, and Stigma
In many African countries, and specifically Uganda, religious and cultural beliefs play a
large part in attitudes toward disability. A prevalent belief is that disability is due to the mother’s
sins, which sometimes results in the father leaving the family (Bannink, 2017; Rohwerder,
2018b; Zuurmond et al., 2019). Some believe disability is a punishment for something ancestors
did or that it was God’s will (Rohwerder, 2018b). Another belief is that conditions like spina
bifida and hydrocephalus mean the mother gave birth to a demon (Adugna et al., 2020). Some
children with disabilities are neglected by family members due to beliefs that the child cannot
participate in household activities or assumptions that the child would die, so time and resources
would be wasted (Bannink, 2017). These attitudes toward disability result in high levels of
stigma at home and in the community (Adugna et al., 2020; Zuurmond et al., 2019). Stigmatized
views on disability cause families to feel shame, embarrassment, and worry that others will treat
them differently or poorly if a child’s disability is revealed and consequently, the children do not
get the care they need (Adugna et al., 2020).
Impact on Health Care
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Most notably, stigma prevents families from seeking medical help for their children,
including when there are feeding or malnutrition concerns (Adugna et al., 2020). They may
choose to hide the child’s disability instead of seeking out medical professionals (Adugna et al.,
2020). In other cases, healthcare providers may refuse to treat a child because of their personal or
cultural beliefs (Adugna et al., 2020). They may tell the parents the condition cannot be treated,
or the services are perceived as a waste of money, even when that is not the case (Adugna et al.,
2020). However, cultural norms for feeding practices are based on what mothers or other
respected family members did previously, and do not account for modifications that need to be
made for children with disabilities (Nankumbi & Muliira, 2015). Without proper medical
consultation, children with feeding difficulties will continue to face malnutrition concerns and
dysfunction within the domains of pediatric feeding disorders (Adugna et al., 2020; Goday et al.,
2019). Moreover, caregivers miss out on education, interventions, and resources, including
proper feeding techniques or adaptive equipment.
Approaches to Malnutrition and Disability
Responsive Feeding
Responsive feeding is a term used to describe feeding practices used to help children
form autonomous and healthy eating habits as they grow and develop (Pérez-Escamilla et al.,
2021). The basis of responsive feeding is observing the child, recognizing signs of hunger or
fullness, and responding promptly to these cues (American Academy of Pediatrics [AAP], n.d.).
This approach to feeding helps children to understand their own body’s cues and how to selfregulate (AAP, n.d.; Finnane et al., 2017). Non-responsive practices like pressuring a child to
eat, restricting food, or using food as a calming agent can result in overeating, poor diets,
obesity, and other unhealthy eating habits in the future in addition to increasing child and

CHILD RESPONSE TO THE SPOON CHAIR

19

caregiver stress and anxiety (Daniels, 2019; Finnane et al., 2017). Responsive feeding is used to
reduce or avoid adverse mealtime experiences for the child, caregiver, and family by promoting
more positive feeding practices (Daniels, 2019). This approach is critical for children with
disabilities and feeding difficulties, as caregivers often turn to coercive and non-responsive
feeding styles due to frustration and poor education in feeding approaches (Daniels, 2019).
Recognizing and responding to cues becomes more difficult with children who have
feeding disabilities due to complications with chewing, swallowing, and differences in nonverbal
communication (Borowitz & Borowitz, 2018; Morag et al., 2019; Redsell et al., 2021). In some
cases, caregivers may ignore cues because they are concerned the child is not consuming enough
nutrients or because mealtime is taking too long (Polack et al., 2018). Children may become
frustrated or stressed about mealtimes after negative experiences, making progress more difficult
and time-consuming (Burdo-Hartman & Noritz, 2018). As stated above, caregiver frustration and
stress can lead to less responsive or forceful feedings (Daniels, 2019; Polack et al., 2018). In
some cases, caregivers will resort to trying unsafe positions, like laying the child on their back to
eat (Zuurmond et al., 2019).
Proper Positioning
Proper positioning is important for the feeding, eating, and swallowing process as it
improves functioning of multiple body systems, decreases the risk for aspiration, and helps form
safe and effective eating habits (Alghadir et al., 2017; Borowitz & Borowitz, 2018; Inthachom et
al., 2020; Korth & Maune, 2020; Mitchell & Paluszak, 2018). According to current evidencebased recommendations, optimal positioning during feeding includes keeping the head and neck
in a neutral or slightly flexed position, shoulders symmetrical, trunk vertical or slightly reclined,
pelvis neutral, and feet flat on a supportive surface (Aggarwahl et al., 2015; Howe & Wang,
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2013; Korth & Maune, 2020; Mitchell & Paluszak, 2018; Rappazo & Turk, 2018). It is also
recommended that hip, knee, and ankle flexion are at approximately 90 degrees, though new
evidence supports that positioning can be modified if 90 degrees is not achievable (Korth &
Maune, 2020; Mitchell & Paluszak, 2018). These recommendations are based on findings that
each part of the body impacts functioning in another body system (Korth & Maune, 2020;
Redstone & West, 2004). The position of the legs, feet and pelvis affect trunk stability, which
affects head and neck positioning (Angsupaisal et al., 2019; Hasler et al., 2020; Redstone &
West, 2004). Proper alignment of the head and neck increase jaw stability needed for tongue and
lip control (Korth & Maune, 2020). Pelvic stability arises from a neutral position of the pelvis:
minimal posterior and anterior tilt, and without pelvic obliquity. A neutral position of the pelvis
allows for better positioning of the thighs and increases the base of support while sitting.
Supports under the feet further increase the base of support and therefore, stability.
Poor positioning can impair the respiratory and gastrointestinal systems, with a
considerable effect on oral functions (Borowitz & Borowitz, 2018; Inthachom et al., 2020; Korth
& Maune, 2020; Mitchell & Paluszak, 2018). A child that cannot maintain an upright position
will likely exhibit difficulty keeping their head and neck slightly flexed while swallowing,
increasing the risk for aspiration (Aggarwahl et al., 2015; Barlow & Sullivan, 2021). This is
especially prevalent for children with disorders like CP and other neurodevelopmental
disabilities who are already at a high risk for aspiration due to dysphagia (American SpeechLanguage-Hearing Association [ASHA], 2021; Yoshikawa et al., 2021). However, a slight chin
tuck while swallowing elevates the larynx and closes the airways, reducing the risk of aspirating
(Alghadir et al., 2017; Macrae et al., 2014; Tanaka et al., 2019). Good postural control is also an
important element for functional movements of the upper extremities, like bringing utensils from
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a plate to the mouth (Chung et al., 2008; Reid et al., 1999). A stable trunk makes these
movements easier and more efficient (Abd-Elfattah & Aly, 2021; Peeters et al., 2018; SmithZuzovsky & Exner, 2004). However, many children with disabilities are unable to maintain a
safe position independently and require external postural supports and other assistive technology
for feeding and other daily living activities.
Assistive Technology to Support Feeding and Nutrition
Assistive technology is defined as “any item, piece of equipment, or product
system…that is used to increase, maintain, or improve the functional capabilities of individuals
with disabilities” (Goodrich & Garza, 2015, para 1). Adaptive feeding equipment like cups with
different lids or sizing, utensils with angled or built-up foam handles, and positional devices are
all assistive technology that may be used to support feeding and eating (Barlow & Sullivan,
2021).
Positional devices, also known as adaptive seating devices, can be used to address
postural impairments and increase participation in mealtime occupations (i.e. feeding, eating, and
swallowing) (Inthachom et al., 2020). They provide external stability and support needed to
properly align the body, thus improving swallowing, respiratory, gastrointestinal, and motor
functions (Chung et al., 2008; Inthachom et al., 2020; Lino et al., 2020; Mitchell & Paluszak,
2018). Seating supports range from wedges and pillows to high-chairs, activity chairs, and
wheelchairs, and include standard commercial options, adjustable seating systems, or custom
supports based on a child’s measurements and postural needs (Mitchell & Paulszak, 2018;
Sahinoglu et al., 2016). Unfortunately, while there are many options for feeding chairs, they are
difficult to obtain in low- and middle- income countries (LMIC), where malnutrition and quality
healthcare for children with disabilities are prevalent concerns.
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Assistive Technology Access in LMIC
In the same way that malnutrition and disability reinforce one another, poverty and
disability are also linked (Banks et al.,2017). In developing countries, less than 15% of people
who require assistive technologies have access to what they need (Rohwerder, 2018a). One of
the largest continuing needs is for wheelchairs, both for mobility and proper positioning
(McSweeney & Gowran, 2019; Mishra et al., 2020). While there are many options for adaptive
seats and positioning aids in wealthier countries like the United States, they are more difficult to
acquire in LMIC (Matter & Eide, 2018; Rohwerder, 2018a). Low socioeconomic status, lesser
availability of AT resources, and low access to healthcare resources are all barriers to nutrition
and healthcare related to poverty in LMIC.
Impact of Poverty
Limited financial resources make it difficult for households to purchase enough food to
prevent undernutrition (Siddiqui et al., 2020). Additionally, cheaper food options are typically
less dense in nutrients leading to inadequate nutritional intake (Siddiqui et al., 2020). The
financial costs of caring for children with disabilities puts further strain on low-income families
(Hume-Nixon & Kuper, 2018). Feeding chairs and other assistive devices are costly, ranging
from hundreds to thousands of dollars in high-income countries depending on a child’s needs
(Goodman et al., 2020; Novak et al., 2011). Even if income is not an immediate concern, the
overall availability and access to healthcare resources essential for addressing health concerns in
LMIC are often limited (Adugna et al., 2020; Assaf & Juan, 2020; Smythe et al., 2021). Low
access and availability of health care make it difficult for families to receive proper diagnoses
and appropriate services for treatment (Adugna et al., 2020). The ability to obtain necessary
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equipment and assistive technology, including feeding chairs, is also impacted (Adugna et al.,
2020; Rohwerder, 2018a).
Availability of Assistive Technology
In health care, availability refers to having enough supply or stock of resources (WHO,
2021). These resources include funding, services, qualified healthcare professionals, and
equipment (Adugna et al., 2020). For instance, assistive technology availability is low in LMIC
as there is a limited supply of products for those in need (Rohwerder, 2018a). Assistive
technology is difficult to obtain in LMIC due to limited manufacturers based in developing
countries, fewer resources for quality materials and replacement parts, and a limited number of
qualified health providers (Bunning et al., 2014; Rohwerder, 2018a). Some governments lack the
financial resources to obtain adaptive equipment, reducing availability to the general population
(Trafford et al., 2021; van Niekerk et al., 2019). Import taxes and service delivery costs are often
high for medical devices, increasing costs even further (Rohwerder, 2018a, Savage et al., 2021).
In addition, the lack of funding, delivery systems, and legislation regarding the provision of
assistive technology are significant barriers to producing large enough supplies of adaptive
devices in LMIC (Rohwerder, 2018a).
Access to Assistive Technology
In comparison, access refers to ensuring there is equitable distribution of these resources
(WHO, 2021). Not only is there less availability of assistive technologies in LMIC, but the
supply that is available is often located farther away or in higher-income areas, creating a
geographic barrier to access (Adugna et al., 2020; Bright et al., 2017; Rohwerder, 2018a). There
is also less financial accessibility, as assistive technology is difficult for low-income families to
afford, even with insurance (Bright et al., 2017; Trafford et al., 2021; van Niekerk et al., 2019).
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Another barrier to access is the amount of education or training needed to use adaptive
equipment. Qualified health providers, like occupational therapists, are often needed to provide
caregiver training on using, adjusting, and maintaining seating systems (Bright et al., 2017;
Trafford et al., 2021). Low availability of rehabilitation specialists and other providers in LMIC
means there are fewer people available to educate families and clients on the correct use of
adaptive devices and technology (Bunning et al., 2014).
Barriers to Current Assistive Devices
Due to the availability and access barriers to assistive technology, current feeding chair
options in Uganda and other LMIC are limited. Quality is a concern for many existing assistive
devices in LMIC (Charbonnet et al., 2021; Savage et al., 2021). Often, they do not meet quality
standards of organizations like the Food and Drug Administration (FDA) or International
Organization for Standardization (ISO), which raises safety concerns (Savage et al., 2021).
Assistive technologies, particularly seating devices, for children have an added layer of
complexity as most need to be modified over time to accommodate for growth and development
(Charbonnet et al., 2021). Alternative options to commercial seating devices include cardboard
or wood seating (Babbie, 2020). However, cardboard does not last and must be replaced often
while wood can be hard to obtain as it is needed for other uses, like infrastructure (Babbie,
2020).
Feeding chairs and other assistive technologies are essential for children with disabilities
to be able to eat safely and effectively and receive the proper nutrition necessary for growth and
good health. Families in LMIC need a low-cost feeding chair to overcome the barriers associated
with poverty: low income, low access, limited availability, and limited education.
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Occupational Therapy and Feeding, Eating, and Swallowing
In order to develop the most optimal feeding chair for children in low-resource settings,
the SPOON Foundation is collaborating with many health professionals, including occupational
therapists (Babbie, 2020). Occupational therapy (OT) is an essential rehabilitation service that
focuses on helping clients participate in meaningful everyday activities, including feeding,
eating, swallowing (AOTA, 2020). OT practitioners have the knowledge and skills to assess a
client’s ability to participate in occupations and treat dysfunction in many areas, including
feeding difficulties and nutrition concerns (AOTA, 2020; Boop & Smith, 2020). OTs use a
holistic approach to assess occupations, client factors, performance skills and patterns, and the
contexts surrounding a client or population (AOTA, 2020).
On the person level, an OT may provide patient/caregiver education or implement
techniques for various phases of feeding, eating, and swallowing (Boop & Smith, 2017). While
children have unique needs and require individualized approaches to feeding, responsive feeding
and proper positioning are two evidence-based strategies that are currently considered best
practice and recommended for safe and desirable eating behaviors (Finnane et al., 2017; Korth &
Maune, 2020). An OT may also recommend environmental modifications or the use of adaptive
equipment like feeding chairs (Boop & Smith, 2017).
The OT profession also addresses occupational justice issues, which are highly prevalent
in LMIC (AOTA, 2020; Durocher et al., 2014). This can be on the person, group, or population
level. The focus of occupational justice is on advocating for, and establishing, equal and
equitable access to opportunities for occupational participation (AOTA, 2020; Durocher et al.,
2014). The SPOON Chair is one way to promote occupational justice for children with feeding
difficulties in low-resource areas (Babbie, 2020).
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SPOON Foundation
The SPOON Foundation is a not-for-profit, non-governmental organization (NGO)
committed to ensuring all children are “nourished and given a chance to grow and thrive”
(SPOON Foundation, 2021). Based in Portland, Oregon, SPOON provides global education and
training as well as advocates for policy and practice changes related to nutrition for children with
disabilities (SPOON Foundation, 2020a). In 2020, they partnered with Utensile to develop a
low-cost feeding chair (See Appendix A) (Babbie, 2020). The SPOON chair promotes more
optimal positioning during feeding. For example, the back of the chair supports and stabilizes the
child’s hips, back, and head and can be set upright or tilted back based on the child’s needs.
Support pads and a seatbelt can be adjusted to fit the child for positioning and safety. The
SPOON chair is designed to be easy to use and understand, reducing the level of caregiver
expertise needed. The research team developed the chair through trials in the United States and
examined its safety, design, and convenience according to parents and local SPOON partners.
This pilot study collected further data on the SPOON chair in partnership with CoRSU
Rehabilitation Hospital.
CoRSU Rehabilitation Hospital
CoRSU rehabilitation Hospital is a non-profit, specialty hospital in Uganda with a focus
on providing accessible care to people with disabilities. The majority of patients are children
with physical impairments. Established in 2009, CoRSU’s mission is “to be a centre of
excellence in Uganda providing orthopaedic, plastic, and reconstructive surgery and
comprehensive rehabilitation services for people with disabilities prioritizing children” (CoRSU
Rehabilitation Hospital, 2022).
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The primary purpose of this study was to examine the usability and feasibility of the
SPOON feeding chair based on the child’s and caregiver’s response. This thesis is part of a
larger research project that tested the feasibility, usability, and acceptability of the SPOON chair
in Uganda. While the larger project examined several areas including the perspectives of
children, caregivers, stakeholders, and manufacturers, this thesis utilized data collected to
analyze positioning, tolerance, and eating abilities of children in the SPOON chair.
Research questions included the following: 1) How do children with disabilities in low
resourced settings respond to and tolerate sitting in the SPOON feeding chair? 2) Does the
SPOON feeding chair impact children with disabilities’ ability to eat and/or self-feed safely
compared to their current feeding position? and 3) How might the SPOON feeding chair be
changed to best meet the feeding needs of children with disabilities?
Methods
Research Design
This pilot study utilized both qualitative and quantitative data to assess the usability,
feasibility, and acceptability of the SPOON feeding chair in Uganda. Quantitative data was
collected using the Eating and Drinking Ability Classification System (EDACS), UNICEF
standard child’s height board to collect height in centimeters and the Seca two-in-one weighing
scale to collect weight in kilograms, parent subsection of the Feeding Impact Scale, The Noncommunicating Children’s Pain Checklist- Revised (NCCPC-R), Responsive Feeding Behavior
Checklist, Assessment of Feeding Position, and Chair Observation Form. Qualitative feedback
was gathered from stakeholders through focus groups and interview sessions. Participant videos
were coded for responsive feeding factors using criteria from the literature. Each behavior noted
on the Responsive Feeding Behavior Checklist was then tallied for both pre-chair feeding
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intervention and while fed in the chair (Hodges et al., 2013; Pallewaththa et al., 2002; Vazir et
al., 2013).
Ethical approval was obtained from the Mildmay Uganda Research Ethics Committee
and St. Catherine University IRB. The Uganda research permit was granted by the Uganda
National Council for Science and Technology (UNCST). The consent form was read to
participants in their preferred language (using CoRSU staff as interpreters) and they were given
time to read the forms in their preferred language before giving consent. Consent was given on
behalf of the children by their caregivers, unless the child was at least 8 years old and the parent
acknowledged their child’s cognitive ability to comprehend the study. In this case, a child assent
form was used.
Participants
Convenience sampling was used to identify child-caregiver pairs from children and
families currently receiving rehabilitation services through the CoRSU Rehabilitation Hospital
outpatient therapy department in Kisubi, Uganda. Two occupational therapists (OTs) at CoRSU
recruited participants from their caseloads and screened for inclusion criteria. Child candidate
requirements for the feeding chair included children with disabilities over the age of 2 who
scored a Level 2, 3, 4, or 5 on the Eating and Drinking Ability Classification System (EDACS)
who also fell within the size and weight parameters of 80-120 cm (31-47 inches) in height and
less than 35 kg (77 pounds) in weight. Additionally, participants were unable to sit independently
and required maximum or total assistance for feeding. Inclusion criteria for caregiver candidates
included being the primary caregiver, responsible for feeding the child at least 80% of the time,
able to attend the study session, and willing to give feedback about the SPOON feeding chair.
Participants included 20 caregivers and their child with a feeding disability. All 20 child
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participants had a diagnosis of CP, with two having additional diagnoses including seizure
disorder and visual impairments. While initial inclusion criteria stated height should be within 80
cm to 120 cm, exceptions were made for three children due to meeting all other criteria.
Data Collection
Data Collection Tools
Eating and Drinking Ability Classification System. The Eating and Drinking Ability
Classification System (EDACS) was used as a tool to classify the child participants’ abilities to
eat and drink in order to determine if they met inclusion criteria for the study (See Appendix B).
This measure focuses on the functional activities required for eating and drinking, including
sucking, biting, chewing, swallowing, and keeping food or fluid in the mouth (Chailey Clinical
Services, 2013). The EDACS classifies abilities into five levels, from level I (eats and drinks
safely and efficiently) to level V (unable to eat or drink safely), in addition to a descriptor for the
degree of assistance needed (Sellers et al., 2019). Assistance levels include independent (IND),
requires assistance (RA), and totally dependent (TD) (Chailey Clinical Services., 2013). For
example, a child’s ability to eat and drink may be described as EDACS Level III requires
assistance (RA).
The EDACS has been shown to have moderate to strong validity and moderate reliability
among health professionals (Benfer et al., 2017; Sellers et al., 2014). Concurrent validity was
found to be almost perfect between the EDACS and Dysphagia Disorders Survey (r= 0.96) and
moderate to high correlations were found between EDACS and the Gross Motor Function
Classification System (GMFCS), the Manual Ability Classification System (MACS), and the
Communication Function Classification System (CFCS) (Benfer et al., 2017; Tschirren et al.,
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2018). Intra-rater reliability is strong (k=0.84) (Benfer et al., 2017). Inter-rater reliability for the
EDACS level was 0.79 and reliability for level of assistance was 0.80 (Sellers et al., 2014).
Height and Weight. Height and weight of the children were also collected to determine
if the SPOON chair was a good fit. Height was measured in centimeters using the UNICEF
children’s standard height board and weight was measured in kilograms using the Seca 2-in-1
weighing scale.
Feeding Impact Scale. The Feeding Impact Scale was used to measure the impact of
feeding a child with feeding disorders on the family and caregivers. The Feeding Impact Scale
has two sections: The Parent section is 12 questions and was administered to the child’s
caregiver during the session. The Feeding Impact Scale has established validity and reliability in
addition to good internal consistency reliability (n=310; Cronbach’s alpha= 0.93) (Estrem et al.,
2020).
Non-communicating Children’s Pain Checklist. The Non-communicating Children’s
Pain Checklist- Revised (NCCPC-R) was used to assess nonverbal indications of stress, pain,
and discomfort of the child participants, while they were being fed by their caregiver (See
Appendix C). Pre-and post-intervention data was collected, first in the child’s typical feeding
position (as demonstrated by the caregiver) and again when positioned in the SPOON feeding
chair. The NCCPC-R has seven subscales: vocal, social, facial, activity, body and limbs,
physiological, and eating/sleeping. Within each subscale, there are specific behaviors that are
rated as occurring between zero (not at all) to three (very often), for a total of 30 items. A total
score of seven or more, determined by adding up all subscale scores, indicates the child is
experiencing pain. This measurement tool was originally developed for children ages three to 18
with cognitive impairments but is valid for children with or without impairments (Breau et al.,
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2002). Internal reliability was found to be 0.93 (Breau et al., 2002). Concurrent validity was
high, with significant correlations between caregivers’ numerical pain ratings and the NCCPC-R,
as was discriminant validity (Breau et al., 2002).
Photos and Videos. Photos and videos were taken of child and caregiver positioning preand post- intervention as well as feeding and eating behaviors. Video clips ranged from 30
seconds to 3 minutes long. Photos and videos were used in conjunction with the Responsive
Feeding Checklist, Assessment of Feeding Position, and Chair Observation Form (See
Appendices A and B).
Responsive Feeding Behavior Checklist. The responsive feeding behavior checklist was
developed based on current literature for responsive feeding best practices (Hodges et al., 2013;
Pallewaththa et al., 2002; Vazir et al., 2013). It includes a total of 13 items, with 10 items
focused on caregiver behaviors and three items on child behaviors (See Appendix D).
Assessment of Feeding Position. The Assessment of Feeding Position was used to
document the child's position while feeding (Rabaey, 2020). This tool was created based on best
evidence for optimal feeding positioning (Howe & Wang, 2013; Korth & Maune, 2020; Mitchell
& Paluszak, 2018). Pre-and post-intervention data was collected on the position of the child's
hips, trunk, shoulders, head, knees and feet using gold standard pictures of ideal positioning for
feeding from the literature. Observations of each reference point were made from anterior and/or
lateral views and were compared to the following ideal positioning: hips and knees at or close to
a 90-degree angle; an upright, centered trunk and head; even, relaxed shoulders; and both feet
supported on a flat surface (Rabaey, 2020).
Chair Observation Form. An adapted version of the Chair Observation Form was used
to guide observations of the child participants in the SPOON chair and assess the fit of the chair
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(See Appendix E) (SPOON Foundation, 2020b). Child measurements of chest width, back height
(measured buttocks to top of the head), seat depth (measured from back of hips to back of knee
while seated), and leg height (measured heel to back of knee) were taken. Other information
noted included whether the child fit in the standard or tilt positions, positioning modifications
needed, mealtime activities, and skin condition.
Procedure
This project was conducted over 15 days and included the following steps:
1. Preliminary recruitment was completed by CoRSU OTs based on inclusion criteria
including EDACS, height, and weight.
2. Participants were informed about the nature of the study and consent forms were
provided, and read in the caregiver’s preferred language as needed. Consent forms were
signed by caregivers prior to the feeding session.
3. Child-caregiver pairs participated in a research session for a total time of one to two
hours that included the caregiver feeding their child in the position typically used at
home. Typical utensils and food used at home were provided, including yogurt, porridge,
banana, and juice. The research team then demonstrated the chair’s features and
accessories. The child was seated in the feeding chair and the caregiver continued with
the feeding session. Caregivers were also educated on how to fold and unfold the chair
for transport and given time to practice and give feedback on ease of use.
4. Data collected included: the child’s level of stress, pain, and comfort using the NCCPCR, the Assessment of Feeding Position, and the Chair Observation Form. Pictures and
videos of the child in the caregiver’s typical feeding position and in the SPOON chair
were taken during the sessions for further analysis of positioning and responsive feeding.
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5. Two, 1-hour focus groups were conducted with caregivers, using the following prompts:
a. Let’s begin with your initial thoughts about the feeding chair.
b. What do you see as the benefits of using this chair to feed your child- for you and
for your child?
c. What features do you like about the chair?
d. Is there anything missing from the chair that would be helpful?
e. If you could change one thing about the chair, what would it be?
f. How, when, and/or why do you think you would use this chair?
g. How confident are you that you would be able to set up and use this chair without
a therapist’s support?
6. Stakeholder interviews were conducted with professional staff at Katalemwa Cheshire
Home and Mulago Orthopaedic Workshop in Kampala. After the chair was introduced to
these manufacturers, staff were asked if they thought it feasible to produce, including if
materials were available in Uganda or able to be imported. Additional staff at CoRSU,
including the nutritionist, speech therapist, rehabilitation director, and medical director,
were invited to a feeding session and asked for input on the chair.
Data Analysis
Descriptive statistics were run using Microsoft Excel including age, height, weight,
EDACS level, Feeding Impact Scale scores, and results of the Assessment of Feeding Position
and Chair Observation forms. Positioning modifications as noted on the Chair Observation Form
were tallied to determine type and frequency. Pre- and post- scores from the NCCPC-R were
tallied and compared. Video and photo analyses of the children being fed by a caregiver with and
without the SPOON chair were conducted. The Responsive Feeding Checklist was used during
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video analysis to assess interactions between child and caregiver during feeding and eating.
Frequency counts were completed for each responsive feeding criteria for both seating positions
and research team notes were collected for general trends. Data from the caregiver focus groups
were transcribed and analyzed to identify themes. Transcripts were independently coded by the
principal investigator and two OT graduate research assistants. Overall themes were identified
based on core ideas participants conveyed for each prompted question.
Results
Quantitative
The final range of heights was 80 cm to 130 cm (M= 99.05, SD= 16.11) with weights
between 8.45 kg and 27.5 kg (M= 14.80, SD= 5.59). Ages ranged from 1 year, 5 months to 21
years, 1 month (M= 6:5, SD= 4.77). For data analysis purposes, children were separated into
three age groups: a) 1 year, 5 months to 5 years; b) 5 years, 1 month to 8 years, 11 months; and
c) 9 years to 21 years, 1 month. Consistent with inclusion criteria, EDACS scores ranged from 2
to 5 (M= 3.8, SD= 0.77), with no relation to age. However, caregiver scores from the Feeding
Impact Scale were between 30 and 49 (M= 39.25, SD= 4.99), with scores trending higher as age
of the child increased. Refer to Table 1 and Table 2 for additional information.
Table 1
Demographics of Child Participants
Variable
Male
Female
Height (cm)
Weight (kg)
Age
(year:month)

N
16
4

1:5-5:0

7
Height (cm)
Weight (kg)

%
80
20

Mean

SD

Range

99.05
14.80
6:5

16.11 50 [80-130]
5.59 19.05 [8.45-27.5]
4.77 19:9 [1:11-21:1]

83.93
10.73

2.75
1.40

35
8 [81-89]
4.1 [8.45-12.55]
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EDACS
Feeding
Impact Scale
5:1-8:11

9

4
Height (cm)
Weight (kg)
EDACS
Feeding
Impact Scale

0.53
4.14

1 [3-4]
12 [30-42]

103.04
16.64
4
40

14.18
6.46
1
6

42 [80-122]
18.75 [8.75-27.5]
3 [2-5]
17 [32-49]

116.50
17.76
4
40

10.28
4.67
0
4.55

25 [105-130]
10.6 [13.95-24.55]
0
11 [35-46]

45

Height (cm)
Weight (kg)
EDACS
Feeding
Impact Scale
9:0-21:1

3.43
37.86

20

Table 2
Demographics of Caregiver Participants
Primary Caregiver N
Mother

17

Father

2

Sister

3

Brother

1

Aunt

2

Uncle

1

NCCPC-R
Results of the NCCPC-R can be found in Table 3. Figure 1 displays the overall trends in
participant scores when compared with caregiver’s usual feeding position and during use of the
feeding chair. The majority of participants (65%) had no change in pain scores while using the
SPOON chair when compared to a typical feeding position. Twenty-five percent of participant
scores (n=5) decreased by one or more point, while 10% (n=2) increased by two points or less.
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Table 3
NCCPC-R Scores Before and During Chair Use
Trial
Pre

Mean Pain Score
(N = 20)
2

Post

1

Figure 1
Changes in NCCPC-R Scores

Assessment of Feeding Position
Results of the Assessment of Feeding Position are displayed in Table 4. For all six points
of reference, the number of children positioned correctly during feeding increased when seated in
the chair in comparison to a typical feeding position without the chair. Positioning for each point
of reference was considered correct if the child’s position matched the images of ideal
positioning as described in the literature (hips and knees close to 90 degrees, neutral position of
the trunk and head, symmetrical shoulder girdles, and feet supported). In Trial 1 (no feeding
chair), 10% of participants were seated with hips in the correct position. In Trial 2 (in the
SPOON chair), correct hip positioning increased to 80%. Correct head positioning increased
from 5% of participants in Trial 1 to 60% in Trial 2. Both trunk and knee positioning increased
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from 5% correctly positioned to 45%. Similarly, correct foot positioning increased from 5% to
40% and correct shoulder placement increased from 35% to 55% when positioned in the feeding
chair.
Table 4
Assessment of Feeding Position Results
Position

Trial
Trial 1
Trial 2

% Increase

Hips
Correct
Incorrect
Flexed
Extended

2

16

1
17

1
3

1

9

13
1
5

5
1
5

7

11

8
5

5
4

1

12

0
19
0
-- a

0
2
0
6

1

9

8
4
7

1
11
0

70

Trunk
Correct
Incorrect
Extended
Flexed
Lateral Flexion
Shoulder
Correct
Incorrect
Unilateral Elevation
Bilateral Elevation
Head
Correct
Incorrect
Flexion
Extension
Lateral Flexion
Variable
Knees
Correct
Incorrect
Full Extension
Partial Extension
Cross-legged

40

20

55

40
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Feet
Correct
1
8
35
Incorrect
Plantar Flexion
16
9
Crossed
3
2
Floating
0
1
Note. Trial 1 recorded in typical feeding position; Trial 2 taken
while seated in the chair.
a not measured in trial 1.
Chair observation form
Fit of the chair was noted for all 20 child participants. Select measurements for three
children were unable to be obtained due to contractures or emotional status, however overall fit
of the chair was still able to be documented. The back height of the chair fit all children with
back heights measuring from 7.25 in. to 23. 5 in. One hundred percent of child participants fit the
back height in the standard position. One child was unable to fit in the tilt position due to a
severe hip dislocation. The seat depth was an appropriate fit for children with back-of-hip to
back-of-knee measurements between 10 in. and 15.5 in. Seat depth fit 50% of children in the
standard position, and 65% of children in the tilt position. The floor-to-seat height of the chair fit
leg height measurements of 11.5 in. to 16.5 in. in both the standard and tilt positions, which
corresponded with only 15% (n=3) of child participants. Chair width fit most children. One child
fit without any supports, but the width of the chair was too narrow to accommodate the trunk
supports needed to properly position the child. When examining standard and tilt positions of
the chair, tilt was marked as best for over 70% of participants due to low tone and poor head
control, fatigue, or extensor patterns that resulted in the child sliding forward into a posterior
pelvic tilt while in the standard position.
The type and frequency of positioning supports needed can be seen in Figure 2. The most
common modifications needed included a seat belt (95%), headrest (90%), footrest (85%), chest
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strap (80%), and trunk support (65%). For one child, it was noted the existing trunk supports
were too short to prevent lateral tilting. Additional modifications used included hip positioning
pads (n = 12), a cushion to reduce the seat depth, (n = 8), a foam block behind the head or an
extra neck roll (n = 8), a wedge (n = 1), and a cushion to build up the trunk (n = 1).
Comments on the form provided insight into how the children responded and tolerated
the chair. Participants spent an average of 18.2 minutes in the chair (SD = 0.83), with most
spending 20 minutes in the chair. The minimum time spent in the chair was 15 minutes, as this
child was having significant seizures throughout the session. Seizures occurred often, with about
1-2 per minute during feeding, though fewer seizures were counted when she was seated in the
chair. One child was able to indicate “yes” and “no” with her eyes and told team members when
she was comfortable in the chair. She also communicated that she did not want to get out of the
chair at the end of the session. Observations of the children in person, photos, and videos
revealed most children looking around their surroundings more when seated in the chair with
positive facial affect (such as smiling) noted.
Figure 2
Positioning Modifications
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Focus Groups
Findings from the focus group analysis resulted in two main themes related to the
research question of how children with disabilities respond to the SPOON chair: (a) [my] child
was comfortable and (b) [my child] seems to eat better. Caregivers also provided feedback on the
chair design, where four main suggestions emerged.
Theme 1: [my] child was comfortable
Caregivers repeatedly noted that their child appeared comfortable in the SPOON feeding
chair. Observations parents made of their children included “less crying”, “less shaking”, and “so
happy” when compared to typical feeding positions. Relaxed was another word the caregivers
used to describe their children in the SPOON chair. One mother stated: “For [my child], being
that he has more athetoid [movements], in other chairs he tends to have that extension and
sliding from the chair, but when he was put in this chair he relaxed very well.” She indicated this
led to less repositioning during mealtime. Caregivers also felt when their child was relaxed, they
ate better, resulting in the second main theme of the focus groups.
Theme 2: [my child] seems to eat better
Caregivers spoke to multiple benefits of feeding their child in the SPOON chair. They
described their children becoming more active participants in the feeding and eating process,
swallowing better, coughing less, having better posture, fatiguing less, and taking less time
overall to feed. Multiple parents mentioned how being seated in an upright posture positively
changed the feeding experience for the child. One parent stated, “Being that [my] child is sitting
up, he’s viewing everything that’s going on around…whatever passes in front of him, he can see
it very well versus laying down, he can’t see it very well.” Another parent said, “She coughed
less when she was upright in the chair.” A third caregiver noted, “In the chair, when he’s
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upright, he seems to eat better than when he is lying like this.” Another caregiver talked about
how using the SPOON chair decreased the amount of time needed for feeding: “It’s faster in that
chair to feed than on the floor, it’s upright, calm…everything is much better…less crying and
shaking.”
One parent also discussed the difficulties of trying to feed their child without a feeding
chair while also positioning them safely: “Previous feeding, the baby was passive, like it was
forceful feeding because of how [I] hold her or the posture…”. This parent went on to say that
when the child was seated in the SPOON chair, she was comfortable and less likely to perceive
feeding as forceful.
Theme 3: Suggestions for the chair
While there was an overall consensus that the chair was beneficial, caregivers also
provided meaningful perspectives on possible changes to the SPOON chair. The most common
suggestions included (a) increase or adjust the size, (b) make sure the material is durable, (c) add
a footrest, and (d) add more trunk support.
Increase or Adjust the Size. Parents voiced a desire for the chair to grow with their
child, as they anticipated needing a feeding chair as their child grew and reached adulthood.
Some asked about having an adjustable chair so they would only have to buy one product.
Caregivers of larger children also felt it needed to be wider or larger to be an appropriate fit.
Durable Material. A common concern was whether the chair was made from a durable
material. Similar to wanting a larger chair, parents wanted to make sure the material was strong
enough to hold the weight of an older or growing child. In addition, they also wanted to ensure it
would withstand urine, feces, and repeated cleanings over time as many of the families in the
study did not have or use diapers at home.
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Add a Footrest. Caregivers repeatedly brought attention to the chair needing a footrest,
as almost every child required something placed under their feet. One caregiver stated: “It needs
like a footrest for the child to put his or her feet or a strap so it keeps their feet from moving”.
More Trunk Support. Multiple caregivers also discussed the need for trunk support,
both in the form of foam blocks and a chest strap to decrease the child’s likelihood of falling
forward or to the side.
Discussion
The purpose of this thesis was to determine how children with disabilities in low
resourced settings responded to sitting and eating in the SPOON feeding chair. Results
contributed to the larger research project in determining usability, feasibility, and acceptability of
the SPOON chair. Findings indicated children with disabilities in Uganda responded well to the
SPOON feeding chair. Participants appeared comfortable and generally without significant pain,
were positioned in correct anatomical and postural alignment for safe and efficient feeding and
eating, and generally fit the chair. Though the children were nonverbal, caregiver comments
supported emotional and physical responses observed by the research team. The focus of the first
research question was how the SPOON chair was tolerated by the child participants. The second
research question investigated the chair’s impact on their ability to eat or self-feed safely when
compared to current feeding positions. The final question explored what changes, if any, should
be made to the current version of the SPOON chair to best support the needs of the children and
their families.
Tolerance of the Chair
Observations from the NCCPC-R, caregivers, and chair observation form revealed the
children tolerated the SPOON chair well overall. Analysis of the NCCPC-R scores revealed most
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participant pain scores did not change, indicating the SPOON chair did not appear to cause pain,
though it is difficult to make a definitive conclusion regarding the impact of the SPOON chair on
pain solely based on current findings. While 25% of participant scores decreased and 10%
increased, the change was minimal, with differences of 2 points or less per child. Observations
made during the sessions indicated behaviors recorded on the NCCPC-R, like crying, were
related to contextual factors versus pain. For example, many of the children were not used to
being seated in an upright position due to the general lack of resources for children with
disabilities in Uganda. In addition, participants were in a new space with several unfamiliar
people in the room. Crying often subsided as the child got used to the chair, which also
suggested that the children were responding to the newness of the chair and not pain. Lastly,
multiple caregivers noted their child did not want to get out of the chair at the end of the session,
as did the child who communicated with her eyes. This is similar to the Redsell et al. (2021)
study, where it was found in their systematic review that the ability for caregivers to observe and
recognize their child’s cues is an important aspect of responsive feeding. The observations
caregivers made about their children tolerating the chair indicate the SPOON chair supports
responsive feeding as caregivers were able to clearly see their child, read their cues, and respond
appropriately.
Data from the chair observation form also supported findings that the children tolerated
sitting in the SPOON feeding chair for the length of a typical meal or snack. Most children spent
20 minutes in the chair, which coincides with recommendations of a 20 to 30-minute limit for
mealtimes (Arvedson, 2013; Goday et al., 2019; Yang 2017). Participants also were generally
content and without notable pain or marks on their skin from pressure or pinching of the chair.
Time spent in the chair was limited by the length of sessions and may not represent how long
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some children could tolerate the chair, as exhibited by the reactions of children who wanted to
stay in the chair longer.
Impact on Feeding Abilities
Preliminary evidence indicates that the SPOON chair can positively impact feeding,
eating, and swallowing abilities. As past literature has documented, proper positioning is
necessary for safe and effective feeding, eating, and swallowing (Alghadir et al., 2017; Borowitz
& Borowitz, 2018; Inthachom et al., 2020; Korth & Maune, 2020; Mitchell & Paluszak, 2018;
Redstone & West, 2004). Compared to typical feeding positions where children sat on the laps of
caregivers or on the floor, the SPOON chair facilitated better positioning of the hips, trunk, head,
neck, knees, and feet. Children were more active participants in mealtime and initial findings
suggested the chair decreased signs of difficulty in swallowing.
Positioning
Based on the results of the Assessment of Feeding Position, the SPOON chair improved
positioning of all participants when compared to their typical feeding position, particularly at the
hips. As discussed by Barlow and Sullivan (2021), positioning the hips at or around 90 degrees
helped increase pelvic stability by preventing posterior pelvic tilt and pelvic thrust. This is
important to note as pelvic stability is related to increased trunk stability, resulting in better neck,
head, oral, and upper extremity control (Korth & Maune, 2020; Peeters et al., 2018; Radtka et al.,
2017; Redstone & West, 2004; Reid et al., 1999; Smith-Zuzovsky & Exner, 2004). In a study
comparing a rigid pelvic stabilizer to a typical wheelchair lap belt, Reid et al. (1999) found that
use of the pelvic stabilizer was correlated with an increase in task performance and satisfaction
when compared to a typical lap belt that provided less support. In their study examining the
effects of optimal seated positioning on in-hand manipulation skills of 6- and 7-year-old
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children, Smith-Zuzovsky and Exner (2004) found that the children positioned with greater
postural stability performed better than the control group on manipulation tasks requiring object
stabilization, as they had greater distal control. Peeters et al. (2018) had similar findings in a
systematic review examining the effects of trunk control on upper extremity movements and
head control, noting participants with increased trunk control had fewer difficulties when
reaching and performing upper extremity activities. Increased control of upper extremities
allowed for increased participation and independence in tasks like self-feeding, which is one goal
of the SPOON chair. Peeters et al. (2018) also found external trunk supports improved head
stability for children with CP.
In accordance with existing literature, there were increases in the number of participants
with correct trunk and head positioning when positioned in the SPOON chair. However, while
80% of children had correct hip positioning in the chair, only 45% and 60% of children had
correct positioning of the trunk and head, respectively. This is likely due to the need for
additional trunk and head supports for the SPOON chair, as was noted by the OTs on the
research team, through the chair observation form, and in the focus group discussions with
caregivers. Trunk supports also require extra space in the width of the chair, which presented a
barrier to positioning one child correctly when there was not enough room for both the child and
the external aids. This observation corresponds to caregiver requests for a chair that fits larger
and growing children and suggests an increase in chair width may be beneficial.
Foot support was also noted as missing from the chair design, which likely contributes to
the 60% of participants whose feet were not correctly positioned in the chair. In their study
examining the effects of foot support on postural adjustments in children with spastic CP,
Angsupaisal et al. (2019) found foot support increased trunk extensor engagement of children
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when sitting and reaching and resulted in improved reaching abilities. Lino et al. (2020) had
similar findings when implementing postural supports for adaptive devices, supporting the need
for adequate foot support on the SPOON chair. Client factors also impacted positioning.
Orthopedic conditions including scoliosis, windswept deformity, and hip dislocation were
barriers to positioning. Additionally, many children had contractures or high extensor tone
consistent with CP, which make it difficult to relax and position body parts appropriately.
Children with extensor patterns tended to slide forward into a posterior pelvic tilt while in the
standard chair position, but the tilt position was a valuable feature for hip positioning as gravity
aided in bringing hips back into the chair. The tilt position also reduced fatigue for children who
had poor postural control, especially of the head, or were not used to sitting in an upright posture.
As Goday et al. (2019) discussed in their conceptual framework of pediatric feeding disorder,
fatigue impacts feeding skills and can lead to unsafe oral feedings and insufficient intake. Poor
strength and postural control are exacerbated by fatigue, leading to increased difficulty
maintaining a safe position for feeding, eating, and swallowing. In a review of the literature,
Aggarwahl et al. (2015) found neck hyperextension increased the risk of aspiration as it impacts
tongue, jaw, and lip coordination but can be addressed with correct positioning of the head and
body. It has been well established that a neutral or slightly flexed head and neck position helps
reduce the risk of aspiration. In their study examining the effects of a slight chin tuck on
swallowing mechanisms, Macrae et al. (2014) found slight neck flexion aids in closure of the
laryngeal vestibule, which protects the airway during swallowing. Alghadir et al. (2017) found a
slight chin tuck while seated was perceived as the easiest position for swallowing. Several
participants presented with signs of swallowing difficulty during the study, including coughing,
watery eyes, and gurgling noises. However, when compared to the typical feeding position,
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parents and researchers tended to observe fewer signs of swallow difficulty in the feeding chair.
This is likely related to the significant decrease in head extension once participants were
positioned in the feeding chair. The chair observation form also provided information to help
determine appropriate height and size parameters of the SPOON chair. These findings are
important to note as there is limited literature on recommended feeding chair measurements,
particularly for a chair that is designed to fit as many children as possible in a low-resource
setting. Back height was appropriate for all participants and findings from this pilot study do not
indicate a need for change. In contrast, the floor-to-seat height was least accommodating for
different sizes, as it only fit the three largest child participants. Based on current evidence,
including the findings from Angsupaisal et al. (2019) and Lino et al. (2020), foot support is
necessary to provide the most stable position for feeding, eating, and swallowing. Possible
solutions could include providing a footrest, decreasing the height of the chair, or adding
adjustable legs. Seat depth was an appropriate size for approximately half of participants. This
was often addressed by placing a cushion to reduce the seat depth. The cushion was effective in
aiding hip and trunk positioning. However, requiring a cushion may mean increased cost, more
items to keep track of, and an additional item for caregivers to place correctly. Keeping track of
loose positioning items was a concern brought up by parents in the focus group and should be a
consideration for the final chair design.
Participation
Caregivers and researchers observed many of the children becoming more active
participants in feeding and eating while seated in the SPOON chair. Once upright in a stable
position, children had the ability to look around their surroundings more. In addition to having
more awareness of the space, it was also easier for them to see foods and utensils offered by
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caregivers. In their discussion of feeding difficulties in children with disabilities, Andrew and
Sullivan (2010) noted children with visual impairments have more difficulty anticipating bites as
they cannot see them coming. Among many factors, visual impairments may include decreased
visual field, visual acuity, or contrast sensitivity. In this study, the observations of children
looking around the room more suggested the SPOON chair increased the field of view for many
of the children by positioning them in an upright position that supports head and trunk
movements. When children are able to see food and utensils better, they are able to learn to
anticipate bites and increase their overall independence in feeding and eating. In a study
examining the relationship between visual perception and motor skills in children with low
vision as compared to healthy children, Taskin et al. (2020) found children with low vision had
decreased visual perceptual skills and consequently lower gross motor control, fine motor
control, and coordination scores. These results supported evidence from previous studies that
found impairments in overall visual function, including visual field and visual acuity, have a
negative impact on activities requiring gross motor skills like feeding (Taskin et al., 2020; West
et al., 2002). Increased motor control contributes to increased participation and independence in
activities like self-feeding as children learn skills like bringing cups and utensils to their mouth.
In this pilot study, children and caregivers also had the ability to make better eye contact with
each other when using the SPOON chair, which Pérez-Escamilla et al. (2021) found contributed
to child participation in feeding and eating. When seated in a typical position without the chair,
most children had difficulty physically looking at their caregiver as they were either sitting with
their back to the caregiver or laying in a position that made it difficult to make eye contact. In
their review and synthesis of responsive feeding evidence, Pérez-Escamilla et al. (2021)
discussed how responsive feeding behaviors, including eye contact between child and caregiver,
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helped children increase their autonomy in mealtimes. Based on the literature, they established
that independence in feeding and eating develops through support from caregivers such as
nurturing behaviors like eye contact and positive verbalizations, encouragement of self-feeding
and self-regulation, and responding appropriately to child cues (Pérez-Escamilla et al., 2021).
Pérez-Escamilla et al. (2021) also noted that the literature described responsive feeding as a
reciprocal practice between child and caregiver. As one parent noted, having the child seated in
the chair decreased the perception of forceful feedings as she became a more active participant in
eating. Based on existing literature and the initial findings of this study, it can be suggested that
the SPOON chair provides a stable, upright position that will support children in developing
increased independence in feeding, eating, and swallowing.
Strengths and Limitations
Strengths of this study included using a mixed method design with a convenience sample
size that would likely benefit from a low-cost feeding chair. Another strength is that participants
had previously received some positioning and nutrition intervention at CoRSU and were familiar
with the rehabilitation team. All data was verified by three individuals and reviewed by the
research team for increased reliability.
Limitations of this study are related to the sample and data collection tools. This was a
relatively small sample size, though it was within the recommendations for a pilot feasibility
study (Billingham et al., 2013). A larger sample will increase generalizability in future research.
Child participants were also nonverbal, which made it difficult for them to communicate what
they thought of the chair. In addition, the Assessment of Feeding Position tool does not consider
contractures, which made it difficult to accurately complete in some cases. Data was also not
formally collected for all positions of the pelvis or hip abduction/adduction, which may be of
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note for future studies. Lastly, this study did not objectively measure if aspiration was occurring
or decreasing as it was only based on observations of signs of aspiration.
Implications
This pilot study has several implications for children with disabilities and their families,
low-resource countries and settings, and OT practice. As a low-cost feeding chair, the SPOON
chair can support proper positioning and anatomical alignment for children with disabilities,
increase the safety, efficiency, and enjoyment of mealtimes, and provide opportunities to develop
skill and independence in feeding and eating. It can also aid caregivers in reducing stress, effort,
and time required to feed their children. In addition, it will increase access to affordable assistive
technology as existing feeding chairs are costly and difficult to access in most LMIC.
The first research question examined how children responded to and tolerated sitting in
the SPOON chair. Initial findings have important implications for use of the chair as well as
future studies. Results showed the children tolerated the chair for the recommended length of
mealtimes and many caregivers noted their child did not want to get out of the chair, suggesting
the SPOON chair is an acceptable alternative to current feeding positions. As the results of the
NCCPC-R were generally inconclusive, future studies should further examine the impact of the
SPOON chair on pain experienced by the child.
The second research question focused on the impact of the SPOON chair on children’s
ability to self-feed and eat safely. Based on initial findings, the chair allowed for better
positioning that supports the development of self-feeding skills and safe swallowing, children to
become more active participants, and increased responsive feeding behaviors between child and
caregiver. Increased responsive feeding will support decreased caregiver stress and meaningful
experiences between children and their caregivers. With additional opportunities to learn and
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develop feeding skills, as supported by the SPOON chair, children with disabilities will face one
less barrier to feeding, eating, and swallowing as feeding skills improve. Improved feeding skills
would also support better nutrition, with a possible impact on malnutrition rates for children with
disabilities in LMIC.
Lastly, this study explored what changes would improve the SPOON chair to further
meet the feeding needs of children with disabilities. Caregivers emphasized the importance of
having a durable material, footrests, and a chair that fits a growing child. These initial findings
are important for informing future decisions regarding the chair design.
Currently, most families in Uganda have limited access to or no adaptive equipment to
help with mealtime due to the lack of availability and affordability. In order to provide
meaningful and effective OT services, OT practitioners must be able to recommend and assist
clients in obtaining adaptive equipment and assistive technologies to reach their goals. This is
only possible if devices are accessible and affordable, which is what the SPOON chair has
potential to be.
Recommendations for Future Research
As this was a pilot study, further research is needed to gather more comprehensive data
on the SPOON chair and its overall usability and acceptability in Uganda and other LMIC
countries. Depending on changes made to the chair following this study, a scaled-up study would
be important to further assess usability of this chair by caregivers in their home setting. A
comprehensive study on the SPOON chair’s impact on swallowing and aspiration may also be
beneficial. Next steps should include a trial where participants take the chair home for a period
of time so usability in everyday life can be investigated. In addition, a longitudinal study to
examine the impact of the SPOON chair on child growth and development would be beneficial.
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Possible considerations for data collection include measuring the quantity of nutrient intake,
changes in height and weight, and/or frequency and severity of respiratory infections related to
aspiration. In order to complete a home study, production of the chair will need to be
determined. While this thesis did not focus on production, the research team did speak to
potential manufacturers in Uganda about creating the chair using local resources. Once
production is decided, distribution modes will also need to be explored. Additional research
could include a study of the chair with local-made materials or a study examining the
acceptability of the SPOON chair in other countries in order to expand the reach of the low-cost
feeding chair to more families and children with disabilities.
Conclusion
Based on initial findings of this pilot study, the SPOON feeding chair is an acceptable,
feasible, and usable adaptive device for children with disabilities and their families. Most
participants tolerated the chair well, without significant pain or emotional distress. The chair
supported better positioning for feeding, eating, and swallowing with an observable, positive
impact on child participation in feeding, comfort, and signs of aspiration. The lack of affordable,
accessible, and usable supports currently available for feeding children with disabilities in
Uganda and other LMIC is a prevalent occupational injustice that needs to be addressed. The
SPOON feeding chair will help to fill the gap in accessible and affordable assistive devices for
families in LMIC and provide increased opportunities for children with disabilities to participate
in mealtime and other meaningful occupations.
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Appendix A
Images of SPOON Feeding Chair

Additional information and images:
https://www.spoonfoundation.org/a-chair-for-every-child/
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Appendix B
Eating and Drinking Ability Classification System (EDACS)
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Appendix C
NCCPC-R
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Appendix D
Responsive Feeding Behavior Checklist
Responsive Feeding Video Analysis
1. Please place a tally mark every time you see a responsive feeding behavior (use just the videos
where the child is being fed by the caregiver)
2. Complete 2 forms per participant (one with caregiver feeding normally; one with caregiver
feeding in the chair)
Responsive Feeding Behaviors checklist
Parent


Makes eye contact with child



Positions self (lean toward child)



Smiles at child



Talks or sings to child



Responds to hunger cue (hand gesture, cry or noise, opens mouth, facial sign)



Responds to rejection of food (or child’s sign of fullness)



Offers 1 more bite of food after a refusal



Gives positive compliment or praise



Adequate time between bites (child has swallowed and cleared oral cavity)



Caregiver pressures child to eat or force feeds a bite

Child


Child anticipates bite (leans forward, opens mouth)



Child looks at caregiver



Child indicates pleasure (smile, talking, sounds)

Notes:
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Appendix E
Chair Observation Form
SPOON Feeding Chair Project
Field Testing: Second Prototype
Instructions:
1. Complete measurements of the child and assessment of sitting skills prior to feeding in chair.
2. Set up the chair (recommended at a table or surface) for the following tests:
a. Chair in standard position, legs locked.
b. Chair in “tilt-in-space” position, rear legs folded for low position.
3. Ask the child to sit in the chair for at least 10-15 minutes in at least one position. Note any
adaptations made to support positioning in either position of the chair.
a. Offer food or drink (e.g. snack or small meal of typical/preferred foods, drink of
typical/ preferred beverage from preferred cup).
b. Record total time in chair in Section 2. Observations.
c. HIP BELT MUST BE FASTENED WHILE CHILD IS POSITIONED IN THE CHAIR.
Do not leave the child unattended during testing activities.
4. Complete observations section for each position of the chair trialed while the child is seated.
5. Complete skin condition assessment and interview caregiver and child following the test.
1. Child’s profile:
Name (first, last initial):

Age:

Diagnosis:
Measurements

Weight
lbs.

kg

Height/
Length
in

cm

Chest
width
in

cm

Back height
in

cm

Seat depth
in

cm

Leg height
in

cm

1. Height: Measure standing from heel on floor to top of child’s head with legs straight, shoulders level,
hands at the side, and eyes looking straight ahead. (Length for children who cannot stand)
2. Chest width: Measure chest width from under one arm to the other at level of the nipple
3. Back height: Measure seated from buttocks to the top of the child’s head
4. Seat depth: Measure seated from back of hips to the back of the knee
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5. Leg height: Measure from the heel on the floor to the back of the knee

2. Observations:
Adaptations/modifications made: (please describe)

Standard Position

Tilt Position

Hips: e.g., seat belt, positioning pads, etc.
Knees: e.g., cushion to shorten seat depth, etc.
Trunk: e.g., chest strap, towel rolls, positioning pads, etc.
Shoulders/arms: e.g., arm rest, table, tray, etc.
Head: e.g., headrest, towel rolls, positioning pads, etc.
Feet: e.g., footstool, foot rest, etc.
Other: (please describe)
Mealtime Activity

Activity completed:

Eat □

Drink □

Level of assistance for feeding:

Describe:

□ Fed by caregiver □ Child tries to self-feed, with help
Child self-feeds, independently

Total time in chair:

Standard Position

Tilt Position

Time in each position:
Preferred back position:
Caregiver position during activities
In front, facing the child
Beside the child
Providing additional support to the child
Other: (please describe)

1

2

3

Standard Position

□

1
Tilt Position
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Does the chair appear stable?

□ Yes □ No

□ Yes □ No

Any safety concerns? (please describe)

□ Yes □ No

□ Yes □ No

Any signs of discomfort? (please describe)

□ Yes □ No

□ Yes □ No

3. Fit of chair
Does the chair fit the child?

Standard Position

Tilt Position

Seat Depth: Are the child’s hips all the way back in the

□ Yes □ No Please

□ Yes □ No Please

chair, thighs supported, and knees bent comfortably over
the edge of the chair?

explain:

explain:

Seat-back height: Does the chair back support the child’s

□ Yes □ No Please

□ Yes □ No Please

head?

explain:

explain:

Seat height: Do the child’s feet rest flat on the floor?

□ Yes □ No Please

□ Yes □ No Please

explain:

explain:

4. Skin condition assessment
After feeding activity, take the child out of the chair and immediately check for redness in the areas listed
below. If redness is noted in any of these places, mark with an X or check mark. Check again after 20
minutes and indicate in the boxes below. If pressure or pinching is noted in another area, please describe.
Redness noted:
Immediately after activity
After 20 minutes
Other: (please describe)

Back of
head

Shoulder
blades

Spine
(upper back)

Spine
(lower back)

Back of
knees

“Sit
Bones”
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□ Yes

□ No

If no, please explain:

Did the child stay seated properly for the duration of the feeding
activity?

□ Yes

Were you comfortable while placing the child in the chair and for
the duration of the feeding activity?

□ Yes

Did the child appear comfortable while seated?

□ Yes

□ No

If no, please explain:
□ No

If no, please explain:
□ No

If no, please explain

